Sediment transport In the vicinity of inlets and coastal regions depends on the combined bottom shear stresses due to both currents and waves. The modeling of the movement of bedload is controlled by the Proude law, bottom shear stress, wave steepness, and friction factor. Assuming Einstein's theory of bedload function can be applied to this study, an analysis was performed after conducting experiments in the flume and model basin. A series of results obtained from the flume tests is to Insure the relationship between the fluid characteristic and the movement of bedload. The final results concerning the longshore sediment transport appeared satisfactory with the estimated curves. The bottom configurations in the Inlet after each test were also shown satisfactorily similar. The sedimentologlcal time scale for the three bed materials were not In satisfactory agreement, however, more discussion of the results was presented in this paper.
INTRODUCTION
Problems dealing with sediment transport In the vicinity of inlet and coastal region are very comlex and difficult. Very often, analytical solution fall short because of insufficient knowledge of phenomena, or because of complex geometry. In such cases, a model study with a movable bed Is desirable and Is a valuable qulde to the engineer In the design of coastal structures and navigational channels. The movement of sand along the coast and in the inlet is Induced by both currents and waves action. Many investigators have arrived at a relationship between currents and sediment transport (1) , and to a lesser extent, between waves and sediment transport (2) . The combined action of waves and currents in sediment transport is not completely understood yet. in order to have a better understanding of this problem, a series of tests was conducted in which different materials were used to verify the similarity laws. The test program consisted of (I) a basic investigation of grain movement of different materials In a one-dimensional flume, and (II) a model study of waves and currents in a inlet and a coastal region under consideration similar to the ones found in nature. Separate tests were conducted for inlet currents, waves approaching the coastal line at an angle, and a combination of waves and currents. The acquired measurements consisted of currents in the inlet, wave heights, and longshore sediment transports. After each run, the bottom configuration was contoured and recorded photographically.
THEORETICAL REVIEW
The consideration of modeling velocity parameters in the model basin is shown in Figure l 
The basic analytical treatment of channel expansion of ebb flow is assumed to be the same as that for a half circular jet expansion. The theory of circular jet expansion was first described In detail by Tollmlen (3) and later Investigators, for example, Albertson, Dai, Jensen and Rouse (4) and Balnes (5) . It is resonable to apply this theory in the course of the analysis of ebb flow pattern. Concerning the flood flow pattern, the basic analytical treatment was presented by French (6) in his research. It is resonable to apply potential flow phenomenon to the flood flow condition. The longshore current is based on Eagleson's experimental result (7) . No direct measurement of longshore current velocity was conducted in this study, however, the friction coefficient f was obtained by using the Karman-Prandtl resistance equation for steady uniform flow. The values of absolute roughness height k e in thepresent study were assumed according to both Eagleson's report and the velocity profiles measured in the flume tests. (6) and make the assumption that the velocity profile 
Flood flow parallel to the shoreline r<t> -fv^
,v..v (11) where ^ = C Z .K p. Is the coefficient of horizontal orbital velocity above the viscous sublayer and was determined experimentally in this study. After integration for a wave period (see appendix I) the shear stress can be expressed in terns of the shear velocity and a dlinenslonless coefficient »£ as axpressed below 1 f where r^« ___J T (12) T(t) dt Bagnold (8) found that the bed shear stress 7", required to 
For each bed material, a series of tests was carried out with various combinations of mean depth and flow velocity. Velocity measurements were obtained at different elevations in the test section, A propeller-type velocity meter, manufactured by A. Ott Kempten (Germany), was used for this purpose.
The bed materials were arranged In the middle portion of the flume at a thickness of 2 inches along a 30 foot test section. In order to obtain the velocity profile which produces the critical shear stress, the water discharge was increased slowly in small increments spaced by ten-minute Intervals. When the bed material underwent intermittent motion, the velocity profiles were measured at that stage. The values of 9 e obtained from velocity profiles at critical stage are shown below A schematic plan view of the model basin is shown in Figure 4 . The maximum still water depth in the constant depth portion was approximately XX inches. The channel connecting the two basin was 10,75 feet long and 2.75 feet wide. The beach was arranged to have a 1:20 slope (i.e., tanot* 0.05). The velocity profile in the channel was measured by the propeller-type velocity meter at different depths. The mean velocity was then taken by averaging the velocities over the full water depth. The three types of sediment materials used in the flume were also used in the model basin study. The water depth for each material was selected to satisfy the similarity laws. Waves were generated by a flap-type wave generator with variable periods and wave heights. The waves were made to approach the shore at an angle of ten degrees with respect to the normal of the shoreline. The flood and ebb flows were controlled by weir boxes and gates. The bedload transport rates in the model on the ocean side were measured by taking samples from a pan trap located under the sand weir. The results of longshore bedload transport is shown in Figure 5 . After the completion of each test, the bottom configurations were contoured and recorded photographically. Three bottom section profiles, based on photographic records, are shown in Plgure 6 through Figure 8 for the analysis.
DISCUSSION
The results of the velocity profiles measured in the flume tests were used to determine the dlmensionless shear stress coefficients » e « The value of © c for sand in this study is approximate the same as that shown by Bagnold In his study (9) . The grain size used in his study was 0,31 mm, and the 9c was found at the range of values from 0.05 to O.l't. According to Bagnold, 0c Is a function of static volume concentration and the internal friction angle of bed material. The magnitude of 9 a does affect the intensity of the movement of bed material.
The linear relationship between the mean velocities and shear velocities are shown for the purpose of selecting the constant friction coefficients. The results of the velocity measurements were taken both in plane and dune beds. The reason for selecting the friction coefficient as constant is that the test velocity was scaled to a little higher than the velocity for bedload movement in the critical condition. The error introduced cannot be very significant as a linear velocity distribution in the boundary layer was assumed. 
For the tests in the model basin, it is assumed that the bedload transport due to combined action of waves and currents is a function of bottom shear stress. Since the movement of bedload due to wave action is related to the probability characteristics, the theory of Einstein's bedload function can be assumed to be valid In this study provided the dependence of the bottom shear stress on the oscillatory mean flows
Is taken into account. The equations of combined shear stresses were derived for this purpose. However, these derivations were based on the assumption that the velocity profile, from the edge of the viscous sublayer to the granular surface, is linear. Some discrepancy may occur for low water velocity. The error Introduced by this can be reduced due to the effect of oscillating bottom water particle velocity, and the error is usually insignificant (11).
The velocity of longshore current was Introduced aocording to Eagleson's formula. The derivation of Eagleson's formula was based on the conservation of momentum transported parallel to the shoreline. In the vicinity of an Inlet, a similar analysis of momentum normal to the shoreline may be made and is s«en to give a net flux of momentum into the Inlet. The latter may be Interpreted In terms of net velocity Into the Inlet In analogy to the longshore current in Eagleson's analysis. Consequently, the value of bottom shear stress should be higher than the one calculated by equation of flood flow inside Inlet channel.
The coefficient P! of horizontal orbital velocity above the viscous sublayer was determined experlmently in this study. The value of p^ was determined from the duration of a test to accumulate a predetermined volume of sediment. From Figure 5 . the shear stress was estimated, and using the combined shear stress equation, pi was evaluated. Using the three different bedload materials, three values of p^ were obtained for three test durations which corresponded to the same volume transport rate. The final value of p^ was evaluated according to results that have the best fit both In sediment transport rate and sedimentologlcal time as compared with the estimated curves and the teat durations. The value of p., In this atudy, was found to be 0.2^. Bljker (11) derived the value of pj on the basis of Prandtl's shear stress equation and p< was found to be a constant value of 0.39. His experimental result of p lf however, was 0.^8. The reason his experimental result of p. was higher than the one found in this s,tudy may be due to many sand traps Introduced during the test. Too many sand traps Introduced during the test may ehang the bottom roughness and increase the value of pj. Figure 6 through Figure 8 for the analysis. Generally speaking, the results of hydrographical variation at the same location are similar to each other for flood and ebb flow with waves but exlbit a difference for coal under the action of waves only. Although a complete Justification for this difference is not know, the existence of a small current may interact the waves to produce a significant difference in shear stress.
The bedload transport rate in the inlet was net directly. However* the bottom configurations were recorded photograph!*• cally. It is possible to analyze the variation of bottom configurations by using those photographs. Three bottom section profiles in tne vicinity of inlet are shown in

Based on Newton's second law, Eagleson, Glenne and Dracup derived the equilibrium conditions for a stable beach (12). It is important to consider this equilibrium condition if one tries to obtain reasonable results. According to this equilibrium condition, there is no bedload movement in the direction normal to the beach under the action of a certain value of wave
height. If the wave height is higher than this value, the beach slope changes. In this study, all the tests with coal, walnut shell,and sand had this consideration. The final results concerning the longshore sediment transport appeared satisfactory with the estimated curves.
CONCLUSIONS
From the basic study of bedload movement and the test results, the parameters involved in the modeling of sediment transport can be expressed as the function of Froude number, bottom shear stress, friction factor, and wave steepness. The parameters, so selected, give better corelatlon for various movement of bedload In the coastal environment. The dimensionless bedlaod Intensity <f>' was obtained according to the theory of Einstein's bedload function 4>' = t(ip'). The dimensionless shear intensity^/', however, was determined from the combined shear stresses due to the waves and currents. The results of longshore sediment transport rate were favorable compared with the estimated values for each bed material. However* they were not in close agreement for the tests of walnut shell and sand under the combined action due to waves and ebb flow. each bed material were obtained with reasonable accuracy in the flume test. However, if the friction coefficient C z in the prototype cannot be well estimated, the results obtained in the model test will be influenced. Since it is always difficult to predict these values with sufficient accuracy, computation of the scale factor will have to be performed with different values of Cz. From these computations, the possible variation in the scale factors, resulting from a wrong evaluation of the friction, can then be predicted. 
